Mitochondrial function: the heart of myocardial preservation.
Over the past several decades, it has become widely recognized that the mitochondria serve an important role in energy production and transfer to myocardial cells. More recently, mitochondria have been shown to play a key role in cell-death pathways by activating mitochondrial permeability transition pore formation and causing the release of several proteins, such as cytochrome c and proapoptotic factors. Although the molecular mechanisms for this process are still under investigation, important mitochondrial adaptations have been identified that can inhibit permeability transition activation and prevent apoptosis and necrosis. Specifically, myocardial preconditioning is an intriguing adaptation by which brief ischemia and reperfusion prime the mitochondria so that a subsequent prolonged period of ischemia is better tolerated. Mitochondrial ATP-dependent potassium channels seem to play a critical role in triggering or mediating this protection. The objective of this review is to outline the role of the mitochondria in supporting myocardial energy under normal and ischemic conditions. It will also provide insight into the mechanisms by which mitochondrial signaling in preconditioning can protect the myocyte during subsequent prolonged ischemic periods.